Distribution and function of recombinant endothelial nitric oxide synthase in transplanted hearts.
Introducing recombinant genes into donor hearts may offer a therapeutic intervention that could potentially attenuate the complications of heart transplantation, including rejection, infection and accelerated atherosclerosis. In the cardiovascular system, reduced bioactivity of endothelial nitric oxide is a feature of atherosclerosis and vascular injury. Nitric oxide is an arterial vasodilator that also inhibits proliferation of vascular smooth muscle cells and platelet aggregation. Experiments were designed to determine the distribution of adenoviral-mediated transfer of recombinant endothelial nitric oxide synthase gene (eNOS) and the effect of recombinant gene expression on the function of transplanted hearts. Adenoviral vectors for (a) bovine eNOS (AdeNOS) or (b) beta-galactosidase (AdLacZ; control) were infused into two groups (n = 12, per group) of explanted rat hearts. The transduced hearts were then implanted heterotopically into the abdomen of syngeneic recipient rats. After four days, the hearts were excised and examined for distribution and function of the recombinant genes. Polymerase chain reaction (PCR) verified the presence of the recombinant eNOS gene in eNOS-transduced but not in beta-galactosidase-transduced hearts; reverse transcriptase-PCR identified mRNA for eNOS in AdeNOS-transduced hearts. NOS activity (conversion of tritiated L-arginine to citrulline) was greater in homogenates of AdeNOS-compared to AdLacZ-transduced hearts. Positive immunoreactivity for eNOS was present in cardiomyocytes predominantly in eNOS-transduced hearts. Myocardial contractility and coronary blood flow, as determined using a Langendorff preparation, were not different between hearts transduced with AdeNOS or AdLacZ. These results suggest that, up to four days post transplantation, adenoviral-mediated transfer of eNOS into transplanted hearts is possible. However, expression of the recombinant protein did not result in measurable changes in myocardial contractility or coronary perfusion.